An improved total synthesis of (±) - podocarpic acid by a cyclialkylation route by Kanjilal, Pranab R. et al.
  
PLEASE SCROLL DOWN FOR ARTICLE
This article was downloaded by:
On: 17 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK
Synthetic Communications
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597304
An Improved Total Synthesis of (±) - Podocarpic Acid by a Cyclialkylation
Route
Pranab R. Kanjilala; Shaikh Khairul Alama; Usha R. Ghataka
a Department of Organic Chemistry, Indian Association for the Cultivation of Science, Calcutta, India
To cite this Article Kanjilal, Pranab R. , Alam, Shaikh Khairul and Ghatak, Usha R.(1981) 'An Improved Total Synthesis of
(±) - Podocarpic Acid by a Cyclialkylation Route', Synthetic Communications, 11: 10, 795 — 802
To link to this Article: DOI: 10.1080/00397918108065658
URL: http://dx.doi.org/10.1080/00397918108065658
Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf
This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.
The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.
SYNTHETIC COMMUNICATIONS, 11(10), 795-802 (1981) 
A?? IRPRClVED TOTAL SY:JTFIESIS OF (2 ) -  POnClCkRPIC A C I D  
BY A C Y C L I A L K Y l A T I C i t l  R O U T E  
P r a n a b  9. K a n , i i l a l ,  Shaikb K h a i r u l  A l a m  a n d  
t lsha R. C h a t a k  Y 
D e p a r t m e n t  o f  O r 9 a n i . c  C h e m i s t r y ,  I n d i a n  A s s o c i a t i o n  
f o r  t h e  C u l t i v a t i o n  o f  S c i . e n c e ,  C a l c u t t a - 3 2 ,  T n d i a  
A nurnber  o f  t o t a l  s y n t h e s e s  o f  (2)- ? @ d o c a r p i c  
1 2 a c i d  (i) h a v e  b e e r ;  d e s c r i b e d  . l<i.nF, K i n c  a n d  T o p l i s s  
f j . r s t  i d e n t i f i e d  o n e  of t h e  p r o d u c t s  f r n m  n o n s t e r n o -  
s p 1 p c f . i v e  c y c l i z a t . i o n  o f  ( k )  ! ,J i  t h  ~ c l y p h o s p h o r i c  a c i d  
a s  (2) - e t h y l - 0 - m ~ t h y l p o d o c e r p a t e  (2) a n d  c o r r e l a t e d  
t h a t  ilri.th t h e  c o r r e s p o n d i n q  a c i d  (21, p r a p a r p d  i n  an 
e x t r e r n l y  p c c r  y i e l d  (s fl.h$)3 b y  D h a t t a c h a r y y z ' ,  a n d  
Y a u o r t h  a n d  Mocre' by c y c l i z a t i o n  o f  (5)  \ . l i t h  a 
m i x t u r e  o f  s u l f u r i c  a c i d  a n d  a c e t i c  a c i d .  liiore 
r e c e n t l y  P i a n c i n i ,  F r i n n u e l l i  a n d  T a t . i c c h i  r r e n a r s d  
(2 )  ( i n  4.8:; y i e l d )  by r e n e a t i n q  H a w o r t h ' s  c y c l i z a t i o n  
o f  (2). I n  c o n t i n u s t i o n  o f  o u r  s t u d i e s  on  c y c l i a l k y -  
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O M e  
RL 
Me 
Me 'C02Et M e  C02Et 
- I ,  R ' = R ~ = H  
- 2 ,  R I = M ~  R ~ =  ~t 
- 3 , R'=Me ; R2= H 
- 8 , R I =  R2= Me . 
'02c d Me 
4 - 
O M e  
5 - 
O M e  
5 7-!? 
lat, i .on r - a c t i o n s '  we r e p o r t  here an imprnvsd stereo-  
s e l e c t i . v e  t o t a l  s y n t h e s i s  of (l) by a c y c l i a l k y l a t t o n  
route. 
The k e y  s t a r t i n r ?  m a t e r i a l  f o r  our s y n t h e s i s  i .s  
7 t h e  e a s i l y  a c c t = s s i b l e  keto-ester (5) . T h i s  on 
r P a c t , ; n n  M i  t h  an ~ X C ~ S S  o f methylmagnesium i o d i d e  
fo l lowed  by r e f l u x i n g  p - t o l u e n e s u l f o n i c  a c i d  in 
benzene,  r a r t i a l  a l k a l i i e  hydfnlysis of t h e  r e s u l t i n g  
m j  x t u r p ,  and sirbsequent treatment: biith h y d r o c h l o r i c  
a c i d  a f f o r d e d  a m i x t u r e  of d i a s t e r e o m m i c  l a c t n n e s  
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TOTAL SYNTHESIS OF ( 2 )  - PODOCARPTC ACID 797 
(5) a n d  (26) i n  a r a t i n  o f  -- ca 9:1, a s  revealed f r o m  
t h e  I H  L!MR s p e c t r u m .  
eT imer  (z) h a s  b e e n  a s s i g n e d  f r o m  a n  a n a l o o y 6 ' 8  o f  t h e  
p r p p a r a t j  r?n cf s i m i l a r  l a c t r i n e s  w i t h  i d e n t i c a l  s t e r e o -  
c h e m i s t r y .  
(e) a n d  (7b) w i t h  a r e f l u x i n 9  1:g m i x t u r e  o f  s u l f u r i c  
a c i d -  a c e t i c  a c i d  a f f o r d e d  t h e  a c i d  (2) i n  41:; y i e l d  a s  
t ne  . o n l y  i s o l a b l e  c r y s t a l l i n e  p r o d u c t .  Acid (2) was 
e s t e r i f  iz?d u i t h  d i a z o m e t h a n e  a n d  t h e  r e s u l t i n g  m e t h y l  
e s t e r  (&) 
r e s p e c t  to mixed m.;?., 13 a n d  'H NP'IR. 
o f  (2)  tr! ( t j -  p o d o c a r p i c  a c i d  (1) h a s  a l r e a d y  b e e n  
r e p o r t e d 4 ,  t h e  r r e s r n t  s y n t h e s i s  t h e r e f  ore ,  c o n s t i t u t e s  
a t o t a l  s y n t h e s i s  o f  (?)- p o d o c a r p i c  a c i d .  
The  s t e r e o c h e m i s t r y  of t h e  m a j o r  
The c y c l i z a t i o n '  o f  t h i s  m i x t u r e  o f  l a c t o n e s  
Q 
was i d e n t i c a l -  w i t h  a n  a u t h e n t i z  s a m p l e -  w i t h  
As the c o n v e r s i o n  
EXPEY IMENTAL 
P r e F a r a t i o n  o f  t h e  L a c t o n e  D i a s t e r P o m e r s  (7a a n d  7 b )  
k l i  x t u r e .  
-.-.. - -.-A -__.-- _.- 
- -- -_* .- 
T o  a \ J e l l  s t i r r e d  i c e - c o l d  s o l - u t i o n  o f  t h e  
ket.0-ester (5)? ( 7 . 5 ? ,  26 rnmol) i n  I n n  m l  d r y  d i e t h y l  
e t h e r  a n  e t h g r a a l  s o l u t i o n  of me thy lmapnos ium i o d i d e  
L - r r e p a r e d  f r o m  1 . 2 ~  ( 0 . 0 5 q  a tom)  o f  magnes ium a n d  6~ 
n f  m e t h y l  i o d i d e  i n  20 m l  of  d r y  d i e t h y l  e t h e r  -7added  
d r 0 p w i . s ~  o v e r  a p e r i o d  o f  1 h u n d e r  n i t r o g e n .  S t i r r i n g  
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i n  t h e  c o l d  ui3:j con t inu ; .d  f o r  k n  mj.n f o l l c l l i c d  by  7P niin 
a t  rccm t n n F e r a t u r e  a n d  1 h a t  rPf l r rx .  After 
d e c o m p o s i t , i o n  o f  t h e  c o m p l e x  t J i t l 1  a n  i c e  c o l d  
sat. iir a t e d  a rmnn 5. LI n c h 1 o r  j. dr: s o  1 LJ 1; i on t h R e t. h R r 1 a y e r 
w a s  s e p a r a t e d  a n d  t h e  a q u e o l l s  layer was e x t r a c t e d  w i t h  
d i e t h y l  e t h e r .  T h r  combi.nr?d e t h e r  l a y e r  were 
s i i c c c s s i v e l y  washed  w ? t h  water,  53 sod i i im  t h i o r s u l f a t e  
sc . l rPc~.on ,  water a n d  d r i e d  a v e r  a n h y d r o u s  s o d i u m  
s u 2 f a t . e .  T h e  c r u d e  p r o d u c t  a f t e r  removal o f  s o l v e n t  
was r e f l u x e d  f o r  8 h w i t h  500mq o f  p - t o 1 u e n o : s u l f o n i c  
a c i d  r n o n o h y d r a t e  i n  200ml  o f  d r y  b e n z e n e  u n d e r  
n i t r o 9 e n  a t m o s p h e r e  u s i n o  a water s e p a r a t o r .  The  c o l d  
r e a c t i o n  m i x t u r e  was w a s h e d  u i t h  5:: sod ium b i - c a r b o n a t e  
s o l u t i o n  f o l l o w e d  by water. After r e m o v a l  o f  t h e  
s o l v e n t  t h e  r e s i d u e  was d i s t i l l e d  t o  a f f o r d  6 . 3 ~  o f  a 
l i g h t  y e l l o w  t h i c k  l i q u i d ,  b.p. 175-190°  C (0.2mm Hq); 
I..?. ( n e a t )  1765 ( v e r y  s t r o n g )  a n d  1725 (medium)  cm- 1 . 
T h i s  m i x t u r e  was r r f l u x e d  u n d e r  n i t r o g e n  f o r  2 h w i t h  
a m i x t u r e  o f  2.59 o f  p o t a s s i u m  h y d r o x i d e  i n  Iflml of 
water a n d  4 O m l  of e t h a n o l .  Most o f  t h e  e t h a n o l  was 
removed  i n  v a c u o ,  a n d  t h e  r e s i d u e ,  a f t e r  b e i n q  d i l u t e d  
w i t h  water, was e x t r a c t e d  w i t h  d i e t h y l  e t h e r .  T h e  
a q u e o u s  a l k a l i n e  l a y e r  was a c i d i f i e d  w i t h  a n  e x c e s s  of 
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  a n d  h e a t e d  o n  a steam 
b a t h  f o r  15 m i n .  T h e  c o o l e d  r e a c t i o n  m i x t u r e  was 
e x t r a c t e d  w i t h  d i e t h y l  e t h e r .  T h e  e t h e r e a l  l a y e r  was 
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washed  w i t h  c o l d  2 5  s o d i u n  h y d r c x i d e  s o l u t , l o n  a n d  ~ ~ ~ a t ~ r .  
The r e s i d u a l  b r o u n  l i q u i d ,  a f t e r  rnrnoval  o f  e t h e r ,  was 
d i s t i l l e d  t o  a f f o r d  2 . 4 9  (34: :  ovor : a l l  y i e l d )  of  t h e  
mix ture  o f  d i a s t e r e o m n r i c  l a c t h n e s  (s) a n d  (~JJ), b.p. 
175-180° C ( 0 . 2  li7.m. Hq) i n  a r a t i o  o f  2% 9:1 a s  
r e v e a l e d  f r o m  t h d  r r l a t i v c  i n t e r r a t i o n s  of  t h e  q u a t e r -  
n a r y  +C-PJe a n d  - 0 3 C - E e  s i n c l e t s  a t  $1.17 a n d  1.41, 
and $1.36 a n d  1.31 respectively a s s i n n e d  t o  (2) a n d  
( 7 b ) ;  I.R. ( n e a t )  1765 cm . -1 
Found : C ,  75.13; H, 6.53 .  
The a f o r e m e n t i o n e d  9 : l  m i x t u r e  o f  l a c t o n e s  (la.) 
a n d  (z) (500mg; 1.7 mnol) was  g e n t l y  r F > f l u x e d  f o r  R h 
w i t h  a m i x t u r e  o f  5ml o f  a c e t i c  a c i d  a n d  n .5ml  o f  9B$ 
s u l f u r i c  a c i d  u n d e r  n i t r o g e n .  T h e  d a r k  brown r e a c t i o n  
m i x t u r e  was p o u r e d  i n t o  icp-water a n d  e x t r a c t e d  w i t h  
e t h y l  a c e t a t e  ( 3 0 m l  x 3) .  T h e  c o m b i n e d  e t h y l  a c e t a t e  
e x t r a c t s  were t h o r o u g h l y  e x t r a c t e d  w i t h  2‘! p o t a s s i u m  
h y d r o x i d e  s o l u t i o n  a n d  water ,  a n d  d r i e d  o v e r  a n h y d r o u s  
s o d i u m  s u l f a t e .  The  r e m o v a l  o f  t h e  s o l v e n t  l e f t  a 
smal l  amoun t  o f  a brown r p s i d u e  ( T R  1765 cm”) w h i c h  
was n o t  i n v e s t i g a t e d  f u r t h e r .  The  a q u e o u s  a l k a l i n e  
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l a y e r  L J ~ S  acidified i,r;.th SN h y d r n c h l o r i c  a c i d  a n d  
t ?x t r ac t . ed  t 1 5  t h  e t h y l  acPt.af.p. T h p  e t h y l  acpt,at,p 
e x t r a c t s  were washed  Wi th  u a t e r ,  d r i e d  o v e r  a n h y d r o u s  
s o d i u m  s u l f a t e  a n d  c o n c m t r a t e d  u n d e r  r e d u c e d  pressure. 
T h e  c r u d e  cummy s c 3 . i d  o n  r e c r y s t a l l i z a t i o n  o n c e  from 
e t h y l .  a c e t a t s  a f f o r d e d  t h e  a c i d  (2) (7.n4mg; &I:<) mop. 
196-198 
0 I C (dec!  ( l i t  , ? 9 4 - 1 P ? 1 ~  C ;  lit3, 196-197' C). 
( ? ) -Methy l  O-methyl p o d o c a r p a t e  (5). ---- ----------_I_.-_u-- ---.-.I 
T h e  a b o v e  a c i d  ( I C l O m n )  was e s t e r i f i m d  w i t h  an 
PXCQSS of e t h e r e a l  d i a z o m e t h a n e .  After e v a p o r a t i o n  o f  
t h e  s o l v e n t  t h e  r e s i d u e  was d i s s a l v e d  i n  I :?  d i e t h y l  
e t h e r - p e t  e t h e r  (b.P. 6n-80' C )  m i x t u r e  a n d  f i l t e r e d  
t h r o u r j i  a s h o r t  c o l u m n  of  n e u t r a l  a l u m i n a  ( I s ) )  t o  
a f f o r d e d  9@mg (97'5) o f  (?)-methyl-O-methyl p o d o c a r p a t e  
(t?), m.p. 135' C (lit', 136-137.5° C); ' H  NMR: 6 ( C C l , )  
0.98 ( s ,  9H), 1.25  (s, RH), 1.32-7.83 (m, I I H ) ,  3.58 
(s, J I i ) ,  3.67 (s, 3 H )  a n d  6.32-6.80 ( m ,  3F). 
T h i s  i s  i d e n t i c a l  ( IR ,  'H NMR a n d  mixed  rn.p.) 
w i t h  a s a m p l e ,  m.p. 135' C ,  p r e p a r e d  by 0 - m e t h y l a t i o n  
o f  a n  a u t h e n t i c  s a m p l e 9  of (2) - methyl p o d o c a r p a t e  
(40mc1) w i t h  m e t h y l  i o d i d e  ( 6  m l )  i n  a c e t o n e  (20  m l )  
i n  t h e  p r e s e n c e  o f  a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  ( 1  -59 )  
by  a s t a n d a r d  me thod  . I 0  
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